Abstract: Valve interstitial cells (VICs) have an important role in the aetiopathogenesis of myxomatous mitral valve disease (MMVD) in the dog. Furthermore, there is evidence that valve endothelial cells (VECs) also contribute to disease development. In addition to examining native valve tissue to understand MMVD, another strategy is to separately examine VIC and VEC biology under in vitro culture conditions. The aim of this study was to isolate and characterise canine mitral VICs and VECs from normal dog valves using a combination of morphology, immunohistochemistry and reverse transcription PCR (RT-PCR).
where there has been endothelial damage (Disatian et al., 2008; Han et al., 2008 Han et al., , 2013a .
56
VICs are the cells contributing to ECM production and remodelling. Their synthetic 57 activity is driven mainly by the transforming growth factor beta (TGF-β) cytokine 58 superfamily, but is also thought to be modified by signals from the endothelial cells (Olsen et 59 al., 2003; Disatian et al., 2010; Aupperle and Disatian, 2012; Orton et al., 2012; Han et al., 60 2013a). This VEC-VIC interaction has led to the hypothesis that VEC activation is 61 fundamental to valve matrix homeostasis and that MMVD may be driven by mechanisms 62 involving VEC damage and leading to aberrant matrix remodelling.
64
Future examination of MMVD will require a greater understanding of VEC-VIC 65 interactions and one approach is to do so using in vitro models. 
Results

177
Cell culture morphology and growth
178
By using current collagenase digestion techniques, VEC and VIC were successfully 179 isolated from the same mitral valve (n = 12) and grew well in all sub-cultures. The two 180 culture types showed differences in cell morphology and growth pattern. showed Dil-Ac-LDL up-take and CD31 expression, but staining was more intense in cells 215 cultured with EBM (Fig. 4) expression observed between the current study and a previous report (Taylor et al., 2000) .
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Under culture conditions using three dimensional collagen substrates, the appearance of α- Hannah Hodgkiss-Geere kindly provided the primers for vWF-1, α-SMA and GAPDH. Aupperle, H., Marz, I., Thielebein, J., Kiefer, B., Kappe, A., Schoon, H.A., 2009. Paranya, G., Vineberg, S., Dvorin, E., Kaushal, S., Roth, S.J., Rabkin, E., Schoen, F.J., 
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There is a greater intensity of staining for EBM cultures. DAPI (blue) stained cell nuclei. 
